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Asia's rich environmental management traditions sustained its people for centuries. Practical examples include the rice terraces of Indonesia and the Philippines and common property management of Japanese inland fisheries. Some of the greatest Asian thinkers -the Buddha, Confucius and Gandhi -had a profound appreciation of the dependence of people on the natural world. Perhaps such traditions, in part, explain why the Asian public is more concerned about current environmental impacts on health and well-being than people in any other region (Environics International 2002) . In the early stages of Asia's drive for economic development, Asian environmental traditions were challenged by economic development models that promoted the exploitation of natural resources for export. Forests were cleared, first for high-value hardwoods and then for tea, coffee and rubber. Mines were developed in previously remote areas.
Environmental change accelerated with rapid agricultural and industrial growth in the twentieth century, becoming more extreme in recent years. Asian agricultural production rose 62 per cent from 1990 to 2002. Forests were cleared rapidly, in part to make way for food production -Indonesia alone lost 1.7 million ha a year of forests during the 1990s. Large areas were irrigated for food production, with high amounts of water and agrochemicals being applied. Asian industrial production rose 40 per cent from 1995 to 2002, compared with 23 per cent globally. As in other regions that experienced industrial revolutions, early industrial developments have involved highly polluting industries. Further developments constantly generate new types of environmental burden, e.g. the heavy metal hazards from 'e-waste ' (computers, phones, televisions etc.) , one of the fastest growing sources of waste (UNEP 2004; World Bank 2005a) .
Asian urbanisation, the fastest in the world, is posing massive environmental challenges. Today, most of the world's mega-cities are in Asia, and so also are the world's biggest slums. By 2020, Asia's urban population is projected to double to 2.2 billion from a little over 1 billion in 1990, and nearly half of Asia's population will live in cities (United Nations Secretariat 2002/3). Water supply, housing, wastewater treatment, solid waste management and transport infrastructure already cannot keep pace. For example, municipalities will face a more than tenfold increase in solid waste burdens by 2025 (with China, Indonesia and the Philippines facing the largest increases). Pollution may reach intolerable levels: already, eight of the world's ten most polluted cities are in China, where 3-6 million life-years are lost each year from pollution (World Bank 2005a) . Despite having the fourth largest fresh water reserves in the world, the Ministry of Water Resources states that more than 400 Chinese cities, including the capital, face severe water shortagesand people are being forced to migrate because of lack of water (Ramirez 2005).
Such dynamics have brought about enormous benefits through fuelling the Asian economies and supporting Asian livelihoods. Many development indicators have directly improved as a result -notably gross domestic product (GDP), exports, food security, nutritional status, employment and levels of poverty.
However, these changes are reaching unprecedented levels, increasing the severity of four major environmental problems, which may themselves undermine growth and poverty reduction: 1 Decline in quantity or quality of natural resourcessuch as fisheries or soils -which threatens many livelihoods and economic activities, and thus growth 2 Degradation of fundamental ecosystem processes, e.g. natural cycling of water and nutrients, and biological dynamics such as pollination -which threatens all livelihoods and most economic activity 3 Increased climate-related environmental hazards such as floods and droughts -which imposes major costs to life and property 4 Water and air pollution -which damages both health and infrastructure.
Environmental problems are increasingly felt at the regional level. Transboundary resources are often managed unsustainably, e.g. the diminishing fish stocks of the South Pacific or Bay of Bengal; risks to clean air from Indonesian forest fires or East Asian sand and dust storms; and pollution in shared rivers (e.g. the Indus, Mekong and recently, the Songha river where a toxic benzene spill threatens Russia). Cross-border trade may cause overexploitation of timber or wildlife (e.g. in South-east Asia and East Asia). Growing demands by the region's growth centres for resources such as timber, metals and oil are putting other regions under increasing environmental pressure. Regional hazards are also emerging, such as floods and droughts, and animaltransmitted (zoonotic) diseases such as Avian bird flu and severe acute respiratory syndrome (SARS).
Asia has also progressed in some areas of environmental management. Exposure to water pollution and indoor air pollution has, in general, fallen across the region as investment in clean water and electricity has improved. Safe drinking water now reaches a majority of the population in South Asiaincreasing more rapidly over the last decade than in any other region. Many Asian countries have phased out or banned the most dangerous pesticides. Energy efficiency has improved rapidly, particularly in China.
Re-use of waste products is increasingly handled at the regional level, with waste reprocessing a rapidly growing industry in China. The increase in Asian land area officially protected for biodiversity (up to 7.6 per cent by 2003) is an overlooked environmental success story -even if there is often much to be done to ensure local poor people benefit. Yet most environmental trends remain negative, and more poor people are suffering from them.
There are many promising political, social and economic processes in Asia that are driving pro-poor environmental outcomes:
Poor people themselves have organised to demand better access to natural resources and improved environmental services -and subsequently to manage resources sustainably and establish improved relations with the authorities. Sometimes this has been done in collaboration with the government -as with the 89,000 forest protection committees in India, and 13,000 forest user groups in Nepal. The challenge is to use this natural wealth carefully, to (1) generate growth and (2) enable the poor to benefit from this growth, while (3) sustaining the resource base and its continued capacity for propoor growth. There are two main ways in which natural resources can contribute to pro-poor growth:
1 National economic growth, which creates jobs and adds to total income and government revenueswhich can be used for pro-poor purposes. 2 Development of small-and medium-scale enterprises, through use of forests, fisheries and other natural resources owned and managed by primary producers and processors of natural resources. Job creation is one of Asia's biggest challenges, and many new jobs will continue to be in the SME sector. To lift themselves out of poverty, poor people will wish to use their major assets -usually natural resources -and aim to add as much value as possible. They may need to group into associations, to help them negotiate better terms and improve the efficiency of environmental asset management. Past attempts at forming producer cooperatives around subsidised inputs, such as in fisheries, have often failed due to political interference and elite capture with the inputs not reaching the poor. A more successful approach is to provide an enabling business environment through secure resource rights, support for common property management, improved access to markets and transport, streamlined regulations and technical support. This is an area for further development: since they tend to be dispersed, natural resource-based SMEs are challenging to support, and difficult to regulate for their environmental impact.
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How can natural resource conservation benefit poor people?
Loss of natural resources can impose high economic and social costs. Thus some Asian countries have limited the extraction of key land and sea resources, as well as introducing completely protected areas where extraction is forbidden (such as national parks). These often represent significant conservation developments. But in some cases these have been introduced at high social costs for poor people, who may suffer from blanket harvesting restrictions, as in most national parks. Protected areas can be managed in ways which ensure that neighbouring poor people still receive substantial benefits, and are compensated for any loss of existing natural resource use rights. Nature tourism is a fast-growing industry with the potential to provide revenues and employment for poor residents, as well as to preserve ecosystem services. As Asian countries grow and trade increases, the world economy's environmental impact ('footprint') becomes heavier, with impacts felt well beyond the main centres of growth. For example, China is now responsible for one-half of the global cement consumption; one-third of coal and steel use, and is the biggest importer of timber. This boosts the revenues of resource-producing countries in the region and beyond, but also increases the rate of resource depletion and carries significant environmental risk such as increased pollution, land degradation and climate change. 3 A similar picture can be painted for large urban centres which obtain many of their supplies from far away, at significant environmental costs on the remote ecosystems on which their continued growth depends. The next ten years are likely to witness significant increases in consumer demand in Asia -in China alone it is expected to rise to the equivalent of four more 'USAs' (ADB 2005) . Added to the already high, and increasing consumer demand in the West, pressures on the world's natural resource base are also set to increase exponentially, unless rising commodity prices, increasing consumer awareness of 'footprints', and improved policies and market instruments start to dismantle predominant high-input/low-efficiency/ high-waste production processes.
4 How can pro-poor environmental improvements be made, and how can Asia's development partners help?
'The global market for environmental goods and services is over $600 billion in 2005. Asia Pacific accounted for $37 billion of this total, but its growth is the fastest in the world, with the market expected to triple by 2015' (ADB 2005) There is growing agreement that pro-poor environmental change is urgently needed -and moreover, emerging consensus about how to achieve it. The analysis above points to three key areas for improvement:
1 Institutions and governance 2 Investment 3 International partnerships.
Institutional and governance changes are key to addressing natural resource management and pollution. Pollution is, in part, a governance issue, when there are few private incentives to protect public assets. While simple point-source pollution problems can be tackled by technological solutions, not all environmental problems can be dismissed by assuming that technical fixes will become available. On the one hand, investments are needed in Asian science, technology and innovation systems to generate effective technology. On the other hand, the underlying causes of many broader-scale environmental problems arise primarily from the political, economic and social systems that drive existing production and consumption patterns. For example, many natural assets -fisheries, minerals, forests and aquifers -are both finite and of key importance, but they are effectively 'unowned', unvalued, and/or unmarketed. Valuable natural resources are too easily seized by elites and contribute little to the national economy. Institutional change is thus at least as important as technological change (WRI 2005) .
Institutional change, to enable environmental management for pro-poor growth, has begun but may need scaling up. Progress has often been the result of changes in who controls the allocation and use of environmental assets, as well as better incorporation of environmental norms and incentives in mainstream institutions (Bass et al. 2005) . It is remarkable how many institutional innovations have begun in Asia.
But there is scope for further governance and institutional changes to:
improve poor people's access and rights to natural resources develop information, analysis and political capabilities to challenge those sectors that affect the environment most, including watchdogs empower poor people and local organisations to lead action on the ground form institutions and partnerships that link development and environment more closely -in debate, in planning, in accounting and in investment.
Investment in environmental management is good for economic growth, good for quality of life and good for the quality of the global commons.
'Investments into renewables and energy efficiency technologies … are the best hedge against the economic risks of rising oil prices and declining reserves', says the Chief Executive of the Chinese investment banking specialists, London Asia Capital (The Observer 2005). As well as reducing risk, environmental investments can produce high rates of return. An extensive global review has revealed some very persuasive figures. 4 In Thailand, more than 600 firms participating in an eco-efficiency investment programme achieved an aggregate 47 per cent rate of return (ADB 2005) . In China, one of the world's largest land management investments, in the Loess Plateau, has improved the livelihoods of over 1. [2006] [2007] [2008] [2009] [2010] . In most other countries, though, public investment in the environment remains low, at 0.3 per cent of GDP in Indonesia, Malaysia, the Philippines, Thailand, Malaysia and Vietnam. The private sector will under-supply environmental services unless market and regulatory incentives are compelling. Investment by the public sector is often important for leveraging much larger private investment. For example, China's State Environmental Protection Agency has only 300 fulltime staff members, but without their effective strengthening and enforcement -including the means to value environmental assets and allocate appropriate funds -the private sector will be slow to invest in clean technology (Time Magazine 2004) .
Private sector environment investment requires an enabling context. There is a growing body of experience on introducing environmental fiscal reform (to reduce overuse of scarce, inefficiently priced resources, such as water) and payments for environmental services (to reward those who protect, e.g. biodiversity and watersheds) (Pearce 2005). In essence, environmental 'bads' can be taxed, and environmental 'goods' supported, especially where they are pro-poor. Transaction costs can be reduced to help SMEs to benefit from environmental markets. Micro-credit can help, enabling poor households to bear the risks of investing in environmental assets.
International partnerships can provide important support to Asian countries' management of the environment for pro-poor growth. Many Asian countries are taking a lead in improving management of environmental assets, as described above. Their development partners can also play a key role. Development assistance to Asia could help 'mainstream' environment within partner governments' poverty reduction strategies or equivalent national and local planning processes, budget support, sector-wide programmes and projects. Specific initiatives could be supported that help improve the capacity of Asian authorities to manage the environment. Together, Asian countries and development partners can share technology and knowledge, catalyse environmental investment and forge institutional change in a number of priority areas. There are knowledge challenges in all the following suggested partnerships. Asian scientists and their colleagues from other regions need to play a key role in them, particularly to invigorate regional and national innovation systems. There are also institutional and investment challenges -and it is important for them to build on existing Asian-led processes:
Healthy Asia, healthy environment: Environmental health improvements in air and water pollution can lead to major reductions in mortality. Improvements in water quality and quantity also lead to significant health benefits. 5 There are a number of promising public-private partnerships across the region to increase access to clean water and air. Transition to sustainable energy, and tackling climate change: A meaningful post-Kyoto regime is now within reach to limit the causes and effects of climate change. Global carbon trade needs to develop in ways that support investment in clean energy (through, e.g. the Clean Development Mechanism as well as bilateral arrangements). There are good potentials for partnerships within the region on clean energy, e.g. hydropower from Nepal and Bhutan, which could also form the hub of regional energy strategies -but these would have to be planned to minimise environmental risks. There is a strong need for partnerships to improve learning, innovation and investment in adapting to climate change. The G8 Gleneagles Plan of Action highlighted many such areas for partnership, and energy will be the theme of the next G8 assembly.
Sustainable forestry and eradicating illegal logging:
Illegal logging costs countries billions of dollars in lost revenue, and harms poor people. The Asian Forest Law Enforcement and Governance initiative (AFLEG) addresses supply-and demandside incentives for illegal logging, and assures wood is traded from legal sources alone. This process serves as a high-profile means to encourage radical institutional change. It may be usefully supplemented with efforts to encourage Asian consumers to discriminate in favour of good environmental practice, and fair trade, through certification. Sustainable fishing: Given the importance of both fish production and fish consumption in Asia, improved management is vital. One innovative approach is fisheries certification, which is now beginning -but only covers 4 per cent of the world's catch. Without such approaches, the long-term future of Asia's fish producers is threatened. Asian rivers management: Transboundary rivers pose a major challenge: they are critical assets for growth in the countries that share them, but without effective cooperation, the environmental services they offer will be undermined. Where means for cooperation are secured such as in the Indus River Treaty and Mekong River Commission, they provide a powerful vehicle for larger regional cooperation. There is scope to strengthen work in these established forums and to extend such approaches to other basins in the region. Greening Asia's financial markets and private sector: Asia's private sector is booming and interest in environmental management is growing. This can be stimulated through the commercial and investment banking sectors, export markets and private sector accreditation. The Organisation for Economic Co-operation and Development (OECD) markets are vital for Asian exports and can provide important incentives for environmental improvements.
Disaster preparedness and risk reduction:
The deaths of over 70,000 in the South Asian earthquake and of over 280,000 in the Tsunami have brought home once again the vulnerability of Asia to disasters. Two things stand out: typically, it is the poor who suffer most and, with climate change, the risk of extreme weather events is increasing. Disaster preparedness requires strengthening the existing coping strategies of the poor combined with good information systems and appropriate technical, financial and physical support. The response to the 2004 Asian Tsunami and 2005 South Asia Earthquake illustrated the strengths of (as well as the challenges of managing) multiple national-international partnerships, including with the UN and the military. Pro-poor conservation: Since Asia has already invested over 7 per cent of its land in protected areas, there is an urgent need to both demonstrate and secure their potential contributions to pro-poor growth. One approach is for development partners to capitalise local environmental conservation and nature tourism funds that can trigger larger environmental investments. (2003), www.opml.co.uk/docs/1_Pakistan_PPA_national_ report.pdf 2 Over 40 per cent of Bhutan's government revenues come from hydropower exports to India. 3 The energy used by China's economy makes it the second biggest emitter of greenhouse gases. It is likely that, as the world economy's preferred location for heavy industries continues to shift to Asia, the focus of emissions will move with it. 4 Some 400 cases of pro-poor environmental investment revealed cost:benefit ratios of up to 14:1 for investment in water and sanitation, 4:1 for soil conservation, 5:1 for reef conservation, 7:1 for mangrove conservation and 7:1 for natural disaster prevention (Pearce 2005). 5 Asia's prospects for meeting the sanitation target of the Millennium Goal 7 (Environment) by 2015 are poor -in India alone, for instance, only 30-40 per cent of the urban population is currently linked to sanitation systems. Rural sanitation coverage is especially low.
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